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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed explanation of the device] 
[0001] 

[A technical field to which a device belongs] 

This device is related with an apparatus for generating ion. 

[0002] 

[Description of the Prior Art] 

In order to perform purification of air the interior of a room or automatic in the car, sterilization, or 
deodorization conventionally, the apparatus for generating ion is used. These many arrange an AC- 
power-supply part, the transformer for pressure up, and a needlelike electrode in a case, they 
impress the alternating current high voltage by which pressure up was carried out by the 
transformer to a needlelike electrode, produce corona discharge, and make the ion by which it is 
generated by the discharge emit from the ion emission mouth perforated by the case. The ion 
generated from an apparatus for generating ion has an anion and a positive ion, for example, it is 
said that an anion is excellent in the direction of an anion about the effect of purification, 
deodorization, or sterilization. 
[0003] 

[Problem(s) to be Solved by the Device] 

If long term use of the above apparatus for generating ion is carried out, the dust and oil which are 
contained in the air current, or the other qualities of dirty things will adhere to an ion generating 
electrode, and a discharging face will be covered qualitatively [ those ] of dirty things soon. If it will 
be in such a state, it is barred remarkably, and the discharge for an ion generation may lead to the 
stop of an ion generation, when excessive, decline in ion generation efficiency, and. 
[0004] 

For example, to JP,1 1-1 1 1427,A. In the device which makes the grounded positive electrode counter 
to the needlelike negative electrode for ion generations, and is made to generate an anion, By 
adjusting the distance between tips of the negative electrode and the positive electrode by which 
parallel arrangement was carried out, the proposal which planned antisticking of dirt with prevention 
of an ozone smell and the improvement in generating efficiency of an anion is made. However, in this 
gazette art, planning dirt antisticking of the needlelike negative electrode itself has a problem which 
is not made at all. 
[0005] 

There is a technical problem of this design in providing the apparatus for generating ion provided 
with the function which can remove the dirt adhering to an ion generating electrode simple and 
effectively, becomes dirty by extension, and can prevent thru/or control effectively decline in the 
ion generation efficiency by adhesion. 
[0006] 

[The means, and the operation and the effect which are going to solve a technical problem] 
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in order to solve an aforementioned problem, the apparatus for generating ion of this design, The ion 
generating electrode made to generate an anion by the high voltage impression of negative polarity, 
Rectify the ac output from an AC-power-supply part and its AC-power-supply part, and it is 
constituted including the rectification part which generates the negative high tension for being 
impressed by said ion generating electrode for an ion generation, The applied voltage level to the ion 
generating electrode was provided with the high voltage generating part for ion generations which 
are 800-3000V, and the electric cleaning mechanism for making the affix adhering to an ion 
generating electrode burned down by electric generation of heat. 
[0007] 

According to composition of above-mentioned this design, an anion can be efficiently generated by 
an applied voltage level to an ion generating electrode being set to 800-3000V. On the other hand, 
although quantity of dirt which adheres to an ion generating electrode electrostatically in this 
applied voltage level also increases, In this design, since an electric cleaning mechanism which 
makes dirt adhering to such an ion generating electrode burned down by electric generation of heat 
was established, dirt can be removed certainly and easily, it becomes dirty by extension, and decline 
in ion generation efficiency by adhesion can be prevented thru/or controlled effectively. Ion 
generation efficiency will be very remarkable and especially an ion generating electrode will be 
barred, if dirt etc. adhere to a tip part which an ion generation electric field concentrates when a tip 
is formed acute. Then, if it is made to make an affix adhering to a tip part of this ion generating 
electrode burned down according to an electric cleaning mechanism, it is very effective when aiming at 
such fault prevention. In this case, if dirt adhering to a tip part with an acute electrode which 
contributes to an ion generation is removed selectively, since the purpose of cleaning can fully be 
achieved and does not have to make so high electric heating capacity by an electric cleaning 
mechanism, it will contribute also to simplification of a device. 
[0008] 

As for an ion generating electrode, it is possible to provide a counterelectrode and to also make a 
corona discharge gestalt perform an ion generation. In this case, a counterelectrode is also utilizable 
as a dust collecting electrode. On the other hand, an anion by which it was generated can draw near 
to the counterelectrode side in this composition, and ion emission efficiency may necessarily be 
good by neither adsorption nor decomposition. Therefore, in a case where a dust collecting 
electrode is not especially required etc., when constituting an ion generating electrode as an 
isolated electrode without a counterelectrode for discharge raises ion generation efficiency, it is 
effective. In this case, although it is thought that a discharge gestalt for carrying out an ion 
generation is close to corona discharge, it is different from corona discharge generally said in that a 
clear counterelectrode does not exist. However, in many cases, assumption has not carried out 
making it function as an electrode intentionally, but as a result of an electric conduction thing 
besides a device which functions as a counterelectrode as a result functioning as a 
counterelectrode, it can become the same gestalt as corona discharge as a matter of fact. 
[0009] 

An electric cleaning mechanism between an ion generating electrode, a spark discharge 
counterelectrode for spark discharge which counters, and an ion generating electrode and a spark 
discharge counterelectrode, It can have a high voltage generating part for spark discharge which 
impresses high tension for spark discharge, and it can constitute so that an affix adhering to an ion 
generating electrode may be made burned down by a discharge spark generated between an ion 
generating electrode and a spark discharge counterelectrode in the high voltage impression. If spark 
discharge is used, generation of heat of sparks can be effectively concentrated to an electrode 
surface, and adhering dirt etc. can be removed much more certainly. The ion generating electrode 
can produce spark discharge for cleaning certainly by making a spark discharge counterelectrode counter 
with a tip part of an ion generating electrode which is easy to carry out electric field concentrates, 
when a tip is formed acute. 
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[0010] 

Although an opposed interval (henceforth a gap space) of an ion generating electrode at the time of 
carrying out spark discharge and a spark discharge counterelectrode is based also on a size of 
impressed electromotive force, For example, 2 mm or less, if it is the voltage up to about 4000V, when 
being desirably referred to as 1 mm or less makes sparks generating a more positive thing, it is 
desirable. Generating of a discharge spark may be performed continuously, and in order to avoid an 
excessive rise of electrode temperature, it can also carry out intermittently. 
[0011] 

in this case, alienation for carrying out the ion generation of the spark discharge counterelectrode 
from an ion generating electrode to an ion generating electrode — with a position. A spark discharge 
counterelectrode moving mechanism made to approach and estrange relatively at least between 
approaching positions for generating a discharge spark between a spark discharge counterelectrode 
and an ion generating electrode can be established. By making a spark discharge counterelectrode 
estrange from an ion generating electrode at the time of an ion generation, spark discharge which is 
not desired at a stage when ion should originally be generated can be effectively prevented from 
arising. However, it may be made to produce spark discharge by impressing high tension to inter- 
electrode rather than the time of an ion generation by considering opposite distance of a spark 
discharge counterelectrode and an ion generating electrode as immobilization. 
[0012] 

On the other hand, an electric cleaning mechanism can also be constituted by carrying out 
resistance heating of the ion generating electrode as a thing containing a resistance heating 
mechanism in which an affix adhering to an ion generating electrode is made burned down. Affixes, 
such as dirt, are effectively removable by carrying out resistance heating of the ion generating electrode in a 
part to clean at least, a contact position where an energizing heating mechanism contacts an ion 
generating electrode, for example, and alienation estranged from this ion generating electrode — 
with an energization member provided movable between positions. It can constitute as a thing 
provided with an energizing heating power supply section which energizes current for resistance 
heating to an ion generating electrode via this energization member in the state where an ion 
generating electrode was made to contact. By energizing especially, by making an energization member 
contact this tip part that an energization cross-section area reduces, when a tip is the ion 
generating electrode constituted acute, It becomes possible to be able to carry out temperature up 
of the important electrode tip part selectively, when carrying out an ion generation, and to ensure 
affix removal (cleaning) of an electrode tip part with small power by extension. 
[0013] 

In an apparatus for generating ion of this design, a cleaning mechanism automatic control part to 
which the automatic operation of the electric cleaning mechanism is carried out to timing 
beforehand defined for cleaning of an ion generating electrode can be provided. If it does in this way, 
an ion generating electrode can be cleaned automatically and it will become easy to maintain an ion 
generating electrode at an always pure state. 
[0014] 

Next, the apparatus for generating ion of this design can constitute a high voltage generating part 
from a transformer. 

Although a winding type transformer may be used for a transformer, an input-side terminal and an output 
side terminal are formed in a piezoelectric ceramic element plate, Primary side ac input voltage from 
the input-side terminal can be changed into a high-pressure downstream volts alternating current 
rather than a primary side volts alternating current via mechanical vibration of a piezoelectric 
ceramic element plate, and a piezoelectric transformer outputted towards an ion emission electrode 
from an output side terminal can also be used. Since a piezoelectric transformer has neither a core nor a 
winding portion, it is compact, lightweight, and it is advantageous to a miniaturization and a weight 
saving of an apparatus for generating ion. Since the circuit board of an ion generation mechanism is 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fww4.ipd... 2/4/2009 



JP,3076187 ? U [DETAILED DESCRIPTION] 



Page 4 of 16 



notably miniaturized when using it, building an ion generation mechanism into air-conditioners, such 
as air conditioning and heating, as mentioned later, there is also a merit simply constructed using 
free space in an air-conditioner. 
[0015] 

In ozone evolution by silent discharge in inside of the air, impressed electromotive force becomes 
remarkable especially, when polarity is the high frequency which changes in police box. Since the 
downstream number of winding has increased for high voltage generating when a winding type 
transformer is used, a level of a leakage field which changes in police box according to the number 
of ac cycles becomes high. And if an ion generating electrode is arranged in this leakage field, ozone 
evolution may be promoted under influence of high frequency induction current produced in an ion 
generating electrode. In this case, if a piezoelectric transformer which does not have winding is 
used, a leakage field level which an ion generating electrode feels can be made small, and it may 
become much more advantageous to ozone evolution control by extension. 
[0016] 

Charge transfer of direction which a polar conversion means makes carry out the charge up of the 
ion generating electrode to negative polarity for example can be permitted, and this and charge 
transfer for reverse can be made into a rectification means which rectifies a downstream ac output 
of a piezoelectric transformer so that it may be prevented. If a power storage means stored 
electricity in order to impress a negative charge based on a downstream ac output of a piezoelectric 
transformer to an ion generating electrode is established, negative polarity voltage more than a 
constant level is continuously impressed to an ion generating electrode, and an anion can be 
generated stably. In this case, by combining this power storage means with the above-mentioned 
rectification means, negative polarity high tension can be impressed now to an ion generating 
electrode much more stably, and it becomes possible to miniaturize a device substantially as 
compared with a case where a high voltage direct current power supply for exclusive use is used, 
for example. 
[0017] 

[An embodiment of a device] 

It explains with reference to some examples shown in a drawing about an embodiment of this design. 

Drawing 1 shows appearance of an one example slack apparatus for generating ion of this design. 

It has the case 2 of hollow as a case which comprised a plastic-molding object. 

Although shape in particular of this case 2 is not limited, it has here a little flat shape where it is 

long forward and backward, and the ion emission mouth 4 is formed in one of the side of the. The 

electric power switch 3 is formed in the side of the case 2. 

[0018] 

Drawing 2 is a flat-surface sectional view of drawing 1 . In the case 2, the ion generating electrode 7 
and the main circuit unit 5 for ion generations are formed. As for the ion generating electrode 7, a 
tip is formed acute with metal, for example, nickel, or a Ni alloy. Here, a tabular gestalt by which the 
acute discharge section 7b was united with the body part 7a is made, and in the body part 7a, it is 
alike with a screw thread etc., and is attached more in the case 2. 
[0019] 

On the other hand, the main circuit unit 5 for ion generations is a unit which impresses high tension 
for an ion generation to the ion generating electrode 7 via the high-tension cable 8. 
As shown in drawing 6 . it consists of the insulating substrate 6 and a circuit component constructed 
by this. 

As shown in drawing 2 . the fan 9 made to generate the air current W which goes to the ion emission 
mouth 4 through the ion generating electrode 4 in the case 2 is provided in the back side of the ion 
generating electrode 7, for example. 

From the outlet 9b, the fan 9 is turned to the ion generating electrode 7, and emits a wind produced 
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by rotation of a blowing blade which is not illustrated, and a role to which discharge from the ion 

emission mouth 4 of ion produced here is urged is played. 

[0020] 

Drawing 3 shows entire circuit composition of the apparatus for generating ion 1, and has the 
composition with which the fan 9 and the main circuit unit 5 for ion generations were connected to 
the power supply unit 30 via the connectors 18 and 20 and the connecting cables 19 and 21, 
respectively. On the other hand, the power source plug 26 and the power cord 25 are connected to 
the power supply unit 30 via the connector 24. 

Transmitted electricity is received from external AC power (for example, AC100V) which is not 
illustrated via these. 

In the power supply unit 30, an ac input which received transmitted electricity via the electric power 
switch 3 and the fuse 23, The pressure is lowered by prescribed voltage (it is 32V at peak to peak) 
by the transformer 16, After full wave rectification is furthermore carried out by the diode bridge 17, 
voltage is stabilized by the stabilization part 15 constituted including the capacitors 11-13 and the 
three terminal regulator 14, and it is distributed with the fan 9 and the ion generating unit 6, 
respectively. 
[0021] 

Next, the main circuit unit 5 for ion generations functions on an ion generating electrode as a high 
voltage generating part which impresses high tension. 

As shown in drawing 4 , the input part 36, the oscillation part 37, the switching section 38, the boost 
portion 39, and the converter (conversion method) 40 are included. 

Drawing 5 shows an example of concrete circuitry. The boost portion 39 is constituted including the 
piezoelectric transformer 70. This forms the input-side terminals 72a and 73a and the output side 
terminal 74a in the piezoelectric ceramic element plate 71, Via mechanical vibration of the 
piezoelectric ceramic element plate 71, rather than a primary side volts alternating current, primary 
side ac input voltage from the input-side terminals 72a and 73a is changed into a high-pressure 
downstream volts alternating current, and is outputted towards an ion emission electrode from the 
output side terminal 74a. On the other hand, the converter 40 changes a downstream ac output of a 
piezoelectric transformer so that voltage impressing polarity to the ion generating electrode 7 may 
be on a negative side with dominance. By this, the ion generating electrode 7 will mainly function as 
an anion source of release. 
[0022] 

The input part 36 plays a role which distributes a direct-current constant-voltage input from the 
power supply unit 30 to circuit every place via a resistor for adjustment (not shown). On the other 
hand, the oscillation part (oscillating circuit) 37 generates an oscillation wave form in response to a 
direct-current constant-voltage input on frequency corresponding to a primary side ac input to the 
piezoelectric transformer 70. This oscillation part 37 comprises this embodiment as a square wave 
oscillator which comprises the operational amplifier 62, and the resistor 52 and the capacitor 53 by 
the side of negative feedback. The resistors 54, 55, and 56 are for specifying a center value of 
reference voltage of an oscillation input, i.e., a voltage swing of an oscillation. 
The preset value can be changed now with the variable resister 56. 

[0023] 

The switching section (switching circuit) 38 generates an input alternating current wave form to a 
primary side of the piezoelectric transformer 70 in response to a waveform signal from the 
oscillation part 37 by carrying out fast switching of the direct-current constant-voltage input from 
the power supply unit 30. Specifically, the switching section 38 is constituted as a push pull 
switching circuit containing one pair of transistors 65 and 66. These transistors 65 and 66 are 
turned on and off with the output (43 is a pull-up resistor) of the operational amplifier 62, and a 
square wave alternating current wave form oscillated with oscillating frequency of the oscillation 



http://ww4.ipdl.inpit.go.^ 2/4/2009 



JP,3076187,U [DETAILED DESCRIPTION] 



Page 6 of 16 



part (oscillating circuit) 37 is produced. This waveform is inputted into a primary side of the 

piezoelectric transformer 70. 

[0024] 

Next, the piezoelectric ceramic element plate 71 of the piezoelectric transformer 70 is formed in 
oblong tabular, and is divided into the first tabular field 71a by which the poling process was carried 
out to a board thickness direction in the plate surface longitudinal direction mid-position, and the 
second tabular field 71b by which the poling process was carried out to a plate surface longitudinal 
direction. And while the input side electrode pairs 72 and 73 to which both sides of the first tabular 
field 71a are connected in the input-side terminals 72a and 73a with a wrap form are formed, the 
output side electrode 74 to which the output side terminal 74a is connected is formed in the end 
face of a plate surface longitudinal direction of the second tabular field 71b. 
[0025] 

In the piezoelectric transformer 70 of the above-mentioned composition, if an ac input is performed 
to the first tabular field 71a via the input side electrode pairs 72 and 73, In the first tabular field 71a, 
since the polarization direction is a thickness direction, it becomes a form which plate waves spread 
to a longitudinal direction combine with an electric field of a board thickness direction strongly, and 
the great portion of electrical energy is transformed into energy of plate waves spread to a 
longitudinal direction. On the other hand, although plate waves of this longitudinal direction get 
across to the first tabular field 71b, since a polarization direction is a longitudinal direction here, 
these plate waves are strongly combined with an electric field of a longitudinal direction. And when 
making the number of ac cycles of an input side equivalent to resonant frequency of mechanical 
vibration of the piezoelectric ceramic element plate 71 (it is desirably in agreement), impedance of 
the element 71, In an input side, to becoming the minimum (resonance) mostly, it becomes the 
maximum (antiresonance) mostly, and pressure up of the primary side input is carried out by 
pressure-up ratio according to this impedance conversion ratio, and it becomes a secondary side 
output at an output side. 
[0026] 

The piezoelectric transformer 70 which has such a working principle is simple for structure, and 
there is an advantage which can be constituted very lightweight and compactly as compared with a 
winding type transformer which has an iron core. And on conditions that load is large, impedance 
conversion efficiency is high and a stable and high pressure-up ratio can be obtained. In an 
apparatus for generating ion which will be driven on conditions near load opening if generating of 
discharge current accompanying an ion emission is removed, high voltage suitable for an ion 
generation can be generated stably, and an advantage peculiar to the aforementioned piezoelectric 
transformer can also be utilized effectively. 
[0027] 

Construction material of the piezoelectric ceramic element plate 71 consists of lead-zirconate- 
titanate-series perovskite type piezoelectric ceramics (what is called PZT) at this example, for 
example. This is constituted by subject in a solid solution of lead zirconate and lead titanate. 
Since it excels in impedance conversion efficiency, it can be used conveniently for this design. 
Lead zirconate, lead titanate, and a compounding ratio have it, when using 0.8 to about 1.3 in a mole 
ratio of lead zirconate/lead titanate realizes good impedance conversion efficiency. [ desirable ] 
Some of zirconiums or titanium can also be replaced from nickel, Nb, Mg, Co, Mn, etc. if needed. 
[0028] 

Frequency of a primary side ac input if, as for a piezoelectric ceramic element plate of a PZT 
system, drive frequency becomes extremely high, since resonance acutance will become blunt 
quickly and will cause decline in conversion efficiency, It is desirable to set it as a value 
corresponding to mechanical resonant frequency of the element 71 in an about 40-300-kHz 
comparatively low frequency range. Conversely, if it says, it is desirable to determine a size of the 
element 71 so that it may fit in a frequency range of the above [ mechanical resonant frequency of 
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the element 71 ]. 
[0029] 

As for a voltage level of the primary side ac input, when using a piezoelectric ceramic element plate 
of a PZT system, it is desirable to secure generating efficiency of an anion and to set it as about 
15-40V from a viewpoint of endurance reservation of an element. Thereby, the applied voltage level 
to the ion generating electrode 7 can secure about (for example, 2000V) 800-3000V, if a frequency 
range (about 40-300 kHz) of the aforementioned primary side ac input is taken into consideration. 
[0030] 

Next, the converter 40 contains the diode 76 as a rectification means. This diode 76 permits charge 
transfer of direction which carries out the charge up of the ion generating electrode 7 to negative 
polarity, and it plays a role which rectifies a downstream ac output of the piezoelectric transformer 
70 so that this and charge transfer for reverse may be prevented. In this example, an end of the 
output line 74a from the output side terminal 74a of the piezoelectric transformer 70 is grounded, 
and while the ion generating electrode 7 branches and is connected from that middle, the diode 76 is 
connected to the downstream rather than a turning point of the ion generating electrode 7. In this 
embodiment, in order to secure withstand voltage, the series connection of the diode [ two or more 
(here four pieces) ] 76 is carried out. 
[0031] 

On the other hand, return capacitance is provided on the course 75a for returning a downstream ac 
output of the piezoelectric transformer 70 to the oscillation part (oscillating circuit) 37. The 
piezoelectric transformer 70 needs to maintain drive frequency in a comparatively narrow range 
centering on resonant frequency of the piezoelectric ceramic element plate 71, in order to attain 
stabilization of an operation. It is effective to provide the above return capacitance, when stabilizing 
drive frequency of the piezoelectric transformer 70. 
[0032] 

He is trying for the piezoelectric ceramic element plate 71 and a substrates face to become the 
insulating substrate 6 with abbreviated parallel mutually in this embodiment, in the piezoelectric 
transformer 70, as shown in drawing 6 . The insulating substrate 6 comprises a fiberglass reinforced 
plastic board etc., for example. And in the rear-face side of the insulating substrate 6, a field 
corresponding to the piezoelectric ceramic element plate 73 is covered with the metal membrane 
electrode 75, and this metal membrane electrode 75 and the piezoelectric ceramic element plate 71 
constitute return capacitance with a portion located among both of the insulating substrate 6. A 
perspective diagram from the surface side where drawing 6 (a) shows a top view by the side of the 
surface, and (b) shows a layout by the side of a rear face, and (c) are cross-sectional 
views.Although return capacitance may be constituted as a capacitor part article of a simple 
substance, by diverting the piezoelectric ceramic element plate 71 as one of the components of 
return capacitance, it becomes possible to omit a capacitor part article, and it contributes to 
miniaturization of a substrate. Since it becomes the structure of attaching the piezoelectric ceramic 
element plate 71 to the substrate 6 and abbreviated parallel, it is hard to produce a dead space and 
contributes to miniaturization further. 6a is a circuit pattern of a mounting component. 
[0033] 

For example, in order to pull out effectively an air pure effect, a bactericidal effect, or a deodorant 
effect as a negative ion generator for a general life. It is desirable for an anion yield per [ which is 
measured in a position estranged 1 m by front sides ] cm3 to secure the amount of ion generations 
of 100,000 or more pieces from an electrode tip of the ion generating electrode 7. In this case, 
impressed electromotive force to the ion generating electrode 7 is good to be referred to as 1000- 
3000V. Secondary side output voltage of the piezoelectric transformer 70 is impressed to the ion 
generating electrode 7 in a form of negative polarity pulsating flow rectified by the converter 40 as 
above-mentioned. When ion generation discharge serves as a gestalt near what is called silent 
discharge, there is a problem which is easy to generate ozone in the air. Although oxidizing power of 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw3=http%3A%2F%2Fww4.ipd... 2/4/2009 



JP,3076187,U [DETAILED DESCRIPTION] 



Page 8 of 16 



ozone is strong and being excelled also in oxidative degradation power to sterilizing properties, an 
organic matter, etc., when an yield increases, there is a fault to which an unpleasant pungent smell 
becomes strong. For example, if frequency (the number of ac cycles before rectification is 
substituted) of the above-mentioned pulsating flow is too large, the amount of ozone evolution may 
increase and an ozone smell may become strong, pulsating flow frequency impressed to the ion 
generating electrode 7 in this viewpoint is good to be referred to as 150 kHz or less — this — and 
the amount of ozone evolution can be stopped to 0.1 ppm or less, and generating of an excessive 
ozone smell can be controlled. On the other hand, the generating of a small amount of ozone can 
heighten a bactericidal effect etc. more according to a synergistic effect with an anion. In this 
viewpoint, the amount of ozone evolution is good to be 0.01 ppm or more referred to as 0.04 ppm or 
less. In this case, it is good to set impressed electromotive force to the ion generating electrode 7 
to 1000-2500V, and for pulsating flow frequency to be 50-150 kHz. It is also effective to use the 
grounded ion generating electrode 7 which does not have a counterelectrode in essence and which 
has an acute tip like this embodiment in a viewpoint which controls ozone evolution. 
[0034] 

As shown in drawing 2 , the ion generating electrode 7 is arranged in the case 2 in a form where the 
ion emission mouth 4 is made to face a tip. 

Ion by which it was generated is efficiently emitted from the ion emission mouth 4. 
On the other hand, the main circuit unit 5 for ion generations is arranged at a position from which it 
separated from the ion emission mouth 4 so that an ionic current which goes to the ion emission 
mouth 4 may not be barred. 

And the fan 9 is arranged in a position corresponding to the ion emission mouth 4 at the back side 
of the ion generating electrode 7. Since a wind which goes to the ion emission mouth 4 can be 
directly sent to the ion generating electrode 7 made to generate ion by this, an ionic current can be 
made to emit from the ion emission mouth 4 efficiently. As long as the fan 9 is a form where a wind 
which goes to the ion emission mouth 4 through the ion generating electrode 7 can be generated, it 
may be arranged at other positions, for example, front sides of the ion generating electrode 7. 

However, when hydroxyl ion (H302~) whose stability in the atmosphere is a little small occurs as an 
anion as compared with an oxonium ion (H 3 0+), An anion by which it was generated may be able to 

emit to stability more rather than a case where a direction arranged to the back side arranges the 

fan 9 to front sides. 

[0035] 

In drawing 3 , if the power source plug 26 is connected to an external-AC-power slack electric 
socket and the electric power switch 3 is made one, a direct-current constant voltage will be 
supplied and the fan 9 and the main circuit unit 5 for ion generations will operate. While receiving 
supply of a direct-current constant voltage in an input part of drawing 5 and generating square wave 
exchange by the operation of the oscillation part 37 and the switching section 38 in the main circuit 
unit 5 for ion generations, This is inputted into the input-side terminal 72a of the piezoelectric 
transformer 70 as a resistance 67 (variable resistor 67a for waveform adjustments is included) 
primary-side ac input for adjustment. The piezoelectric transformer 70 carries out pressure up of 
this according to the above-mentioned working principle, and outputs it as a downstream ac output 
from the output side terminal 74a. 
[0036] 

When the downstream of the piezoelectric transformer 70 outputs a negative half wave, the charge 
up of the ion generating electrode 7 is carried out to negative. Around the ion generating electrode 
7, electric field inclination convenient to anion generating arises by this, and a molecule in the 
surrounding air, for example, a water molecule, is ionized in forms, such as hydroxyl ion. That is, an 
anion is generated. Subsequently, when a positive half wave is outputted, it is going to discharge a 
negative charge of the ion generating electrode 7 to the earth side, but a flow of this electric charge 
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is prevented by the diode 76. In this way, a negative polarity electrification state of the ion 
generating electrode 7 is always maintained, and an anion can be generated stably. 
[0037] 

The following experiments were conducted in order to check an effect of this design. That is, the 
apparatus for generating ion 1 shown in drawing 1 and drawing 2 w as constituted as what has 
circuitry of drawing 5 . As a presentation of the piezoelectric ceramic element plate 71, lead 
zirconate, lead titanate, and a compounding ratio selected what contains Nb about 2% of the weight 
as about 1:1 alloying element by a mole ratio, for example, formed it in 52 mm in length, 1.85 mm in 
thickness, and a 13-mm-wide size. The ion generating electrode 7 was constituted from Ni plates 
about 0.2 mm thick, and formed the discharge section 7b acute at about 5 mm in length. The circuit 
board 5a consisted of fiberglass reinforced plastic boards. 
[0038] 

And when frequency of a primary side ac input to the piezoelectric transformer 70 is operated at 
about 70 kHz and voltage was operated as 24V in peak topeak, an applied voltage level to the ion 
generating electrode 7 was set to about 1 000 v. In a position estranged from an electrode tip of the 

ion generating electrode 7 1 m to front sides in this state, When an anion yield per 1-cm 3 was 
measured using a commercial ion counter (a supplying agency: Japanese MJP, Inc., a product 
name:air ion counter, No.IC-1000) t it turned out that it is generated by anion on a level more than 

1 00,000-piece [/cm ] 3 . When the amount of ozone evolution was measured with a commercial 
ozone concentration meter (the Ebara Jitsugyo make, AET-030P), the amount of ozone evolution is 
0.01-0.21 ppm, and an ozone smell was not sensed, either. 
[0039] 

Although the apparatus for generating ion 1 of drawing 1 was the composition which incorporated 
the fan (sirocco fan) 9 which sends the air current W towards the ion generating electrode 7 in the 
case 2, composition in which ion by which incorporated an ion generation mechanism in air- 
conditioners, such as an air conditioning, and it was generated in the air-conditioned air current is 
made to mix is also possible. By cooling or heating an air current using a refrigerating cycle 
mechanism, it can have an air-conditioned air current and an air conditioning mechanism to make, 
and, specifically, can have composition which uses an ion emission mouth also [ diffuser / of the 
air-conditioned air current ]. 
[0040] 

Drawing 21 (a) shows such an air conditioning mechanism 200 notionally. A refrigerating cycle 
mechanism, It is constituted by the process line 199 of a refrigerant gas which constitutes a closed 
circuit, the compressor 205 which is formed on the piping route and compresses a refrigerant gas, 
the condenser 206 which cools the compressed refrigerant gas with the radiator (radiator) 208, and 
is made to liquefy, decompression diaphragm mechanism, etc., An air current and a tube wall indirect 
target which are cooling object things are contacted, the pressure reducer 207 which decompresses 
a liquefied refrigerant gas, and a decompressed refrigerant gas are evaporated, and the evaporator 
204 which takes evaporation heat at the time of evaporation of this refrigerant gas from an air 
current, and cools this is included. Since the refrigerating cycle mechanism itself [ such ] is publicly 
known, detailed explanation is omitted. 
[0041] 

While the evaporator 204 is stored by the air conditioner case 201, as shown in drawing 21 (c), With 
the fan 209, the open air is inhaled via the filter F from the air current incorporation mouth 201c 
formed in this air conditioner case 201, and after being cooled by contacting the evaporator 204, 
through the blow-off duct 201a, it becomes the air-conditioned air current W, and blows off from 
the diffuser 201 d. Although the above is operation in a case of using it as air conditioning, By 
constituting a feed direction of compressed refrigerant gas by the compressor 205 so that reversal 
is possible, and replacing a function of the condenser 206 and the evaporator 204 at the time of 
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inversion driving, It is possible to heat the open air with the evaporator 204 made to carry out 

functional reversal as a condenser, and to blow off, i.e., also use it as heating. 

[0042] 

And an air-conditioned air current contacts the ion generating electrode 7 arranged on the mounting 
part 203 in the blow-off duct 201a as a case, turns into an air-conditioned air current having 
contained an anion, and is emitted. As shown in drawing 21 (b), the making negative ion quantity 
made to contain increase purpose, it blows off and two or more ion generating electrodes 7 can also 
be formed in the duct 201a. In this case, corresponding to each ion generating electrode 7, two or 
more main circuit units 5 for ion generations can also be formed. When the amount of air currents 
which blows off by fan's revolving speed can be adjusted, When there are many making the number 
of groups of the ion generating electrode 7 to operate and the main circuit unit 5 for ion generations 
fluctuating and amounts of air currents which specifically blow off, it can also constitute so that a 
group of more ion generating electrodes 7 and the main circuit unit 5 for ion generations may be 
operated. 
[0043] 

To an apparatus for generating ion, the embodiment explained so far can apply it, when not 
establishing in particular an electric cleaning mechanism of an ion generating electrode explained 
below. 
[0044] 

Next, to the air conditioning unit 200 incorporating the apparatus for generating ion 1 or same ion 
generating unit of drawing 1 . It has the electric cleaning mechanism 79 which makes an affix 
adhering to the ion generating electrode 7, and an affix which consists of dust and quality of oil and 
other dirty things which specifically adhered to a tip part of the ion generating electrode 7 burned 
down by electric generation of heat 

Specifically, the electric cleaning mechanism 79 has the ion generating electrode 7 and the spark 
discharge counterelectrode 83 for spark discharge which counters. And a high voltage generating 
part for ion generations which consists of the boost portion 39 containing the piezoelectric 
transformer 70 and the converter 40 is used also [ high voltage generating part / for spark 
discharge ], and high tension for spark discharge is impressed to a gap formed between the ion 
generating electrode 7 and the spark discharge counterelectrode 83. And an affix adhering to an ion 
generating electrode is burned down for it and removed by discharge spark generated between the 
ion generating electrode 7 and the spark discharge counterelectrode 83 in the high voltage 
impression. Although the spark discharge counterelectrode 83 can also be grounded, since discharge 
current is absorbable with device capacitance if spark discharging time is short, it is good also as 
composition which is not grounded in particular. 
[0045] 

The spark discharge counterelectrode 83 is arranged in the tip part 7a of the ion generating 
electrode 7, and a form which counters. The spark discharge counterelectrode 83 is formed 
cylindrically and, specifically, an apical surface or the side (this embodiment side) of the cylindrical 
spark discharge counterelectrode 83 counters with the tip part 7a of the ion generating electrode 7. 
[0046] 

As shown in drawing 8 , the ion generating electrode 7 is received in the spark discharge 
counterelectrode 83, alienation for carrying out an ion generation from the ion generating electrode 
7 — the spark discharge counterelectrode moving mechanism 78 made to approach and estrange 
relatively at least between a position ((b)) and an approaching position ((a)) for generating a 
discharge spark between the spark discharge counterelectrode 83 and the ion generating electrode 
7 is established. Here, a position of the ion generating electrode 7 is considered as immobilization, 
and the spark discharge counterelectrode moving mechanism 78 is constituted as that to which the 
spark discharge counterelectrode 83 is moved. 
[0047] 
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As shown in drawing 2 , the electric cleaning mechanism 79, It is located in the side to the direction 
of an ion emission of the ion generating electrode 7, and the spark discharge counterelectrode 
moving mechanism 78, An axial direction is made to approach and estrange the cylindrical spark 
discharge counterelectrode 83 in a direction which overlooks a tip of the ion generating electrode 7 
from a transverse plane and which receives that it is suitable (that is, the direction of an ion 
emission), and intersects an abbreviated right angle. If it does in this way, since the spark discharge 
counterelectrode 83 which moved to a retreating position cannot interrupt easily an ionic current 
emitted from a tip of the ion generating electrode 7, it is convenient. 
[0048] 

Specifically the spark discharge counterelectrode moving mechanism 78, A rear end part of the 
cylindrical spark discharge counterelectrode 83 is combined with a tip part of the attitude rod 81 via 
the coupling member 82 including the solenoid 80 attached to the pars basilaris ossis occipitalis 2a 
of the case 2, When the attitude drive of the attitude rod 81 is carried out by the solenoid 80, a tip 
part of the spark discharge counterelectrode 83 has turned to a tip part of the ion generating 
electrode 7, and approaches and estranges. 84a is a positioning plate for fixing the solenoid 80. 84 is 
a guide plate with a guide hole in which the spark discharge counterelectrode 83 is inserted, and 
since the spark discharge counterelectrode 83 approaches towards the ion generating electrode 7 
and estranges at an abbreviated level, it can raise gap formation accuracy of spark discharge. 
[0049] 

Drawing 7 is a circuit diagram showing an example of electric constitution of the spark discharge 
counterelectrode moving mechanism 78. The solenoid 80 is connected to DC power supply from the 
connector 87. According to this embodiment, the power supply (here direct current 32V) share is 
carried out with the main circuit unit 5 for ion generations. On the other hand, an energization signal 
of the solenoid 80 is supplied from the control section 86 via the switch mechanism 85 (photograph 
MOS constitutes from this embodiment). The control section 86 comprises a microprocessor in 
which the in-and-out power port 86a and CPU86b and RAM8c which were connected to this, and 86 
d were included, and a motion-control program of the spark discharge counterelectrode moving 
mechanism 78 is written in ROM86d. CPU86b functions as a motion-control subject of the 
discharge counterelectrode moving mechanism 78 by executing a motion-control program by making 
RAM86c into a work area. If the control section 86 emits a drive command signal of the spark 
discharge counterelectrode moving mechanism 78, photograph MOS85 carries out turn-on, and the 
solenoid 80 will receive direct-current driver voltage, and will be energized. 
[0050] 

As shown in drawing 1 3 (a), the spark discharge counterelectrode 83 approaches towards the ion 
generating electrode 7 by energization of the solenoid 80. In the forward limit community position, to 
the tip part 7a of the ion generating electrode 7, the tip part 83a of the spark discharge 
counterelectrode 83 is positioned so that a gap of the specified quantity may be formed in the 
either side in the direction of electrode plate thickness. By for example, a thing for which voltage for 
ion generations of 1000-3000V is impressed to the ion generating electrode 7 in this state voltage 
for discharge, and here. Discharge spark SP occurs about a gap and affixes, such as dust, dirt, etc. 
which adhered to the tip part 7a of the ion generating electrode 7 by heat concentration by sparks, 
are burned off. On the other hand, if the spark discharge counterelectrode 83 retreats, the inter 
electrode distance g will be expanded and this will exceed the spark discharge possible marginal 
distance gmax, generating of a discharge spark will stop. However, since voltage for ion generations 
is succeedingly impressed to the ion generating electrode 7 at the ion generating electrode 7, while 
spark discharge is completed, it can shift to ion generating mode promptly. 
[0051] 

approach to a gap formation gestalt for spark discharge, and the ion generating electrode 7 of the 
spark discharge counterelectrode 83 and alienation — a gestalt is not restricted to the above- 
mentioned mode and various gestalten are possible for it. For example, while the tip part side of the 
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spark discharge counterelectrode 83 countering at a tip of the ion generating electrode 7 and being 
made to carry out gap formation of drawing 13 (b), An example of a method (or it may be made to 
make it (it may approach [ have set to a board thickness direction of the ion generating electrode 7, 
and ] and estrange)) which makes the spark discharge counterelectrode 83 approach and estrange 
from front sides to a tip of the ion generating electrode 7 is shown. In a board thickness direction of 
the ion generating electrode 7, it shows approach and a method made to estrange while the pars 
intermedia side of the spark discharge counterelectrode 83 countering at a tip of the ion generating 
electrode 7 and being made to carry out gap formation of drawing 13 (c). Drawing 13 (d) shows a 
method which makes the tip part 83a which the spark discharge counterelectrode 83 bent and was 
formed approach and estrange at a tip of the ion generating electrode 7 from front sides. 
[0052] 

as mentioned above, alienation set up far away in the spark discharge counterelectrode 83 become 
impossible [ spark discharge ], although an example which carries out spark discharge by making it 
move to an approaching position in which a gap of the specified quantity in which spark discharge is 
possible is formed from a position was shown, For example, as shown in drawing 9 , by making the 
spark discharge counterelectrode 83 once contact the ion generating electrode 7, and retreating the 
spark discharge counterelectrode 83 from the state, gap formation may be carried out and a method 
which carries out spark discharge may be adopted. In this case, a forward limit community position 
at the time of approach of the spark discharge counterelectrode 83 is adjusted so that it may 
become a form which crosses a position of the electrode tip part 7a in a free state, and projects 
somewhat in an opposite hand, If the spring 81a for a return at the time of energization release of 
the solenoid 80 is put back by the contact to the ion generating electrode 7, excessive pressure can 
be prevented from acting on the ion generating electrode 7 by elastic deformation of the spring 81a. 
[0053] 

alienation shown in drawing 1 1 (a), if it shifts to a contact state shown in (b) from a state (a gap 
amount is gO in which spark discharge is impossible) and the spark discharge counterelectrode 83 
subsequently starts retreat by energization release of the solenoid 80, etc., As shown in the figure 
(b), a gap is formed between the ion generating electrodes 7, discharge spark SP occurs promptly, 
and the affix D has been burned. As shown in (d), discharge spark SP continues until a gap amount 
reaches the spark discharge possible marginal distance gmax, but when he exceeds gmax, he stops, 
gmax is 1 mm or less in general, when impressed electromotive force is 1000-2000V, for example. 
[0054] 

The spark discharge counterelectrode moving mechanism 78 may use advance and a retreat 
mechanism using the motor 93, as shown not only in a mode which uses a solenoid but in drawing 10 
(a). He attaches the rack 91 to the end face side of the spark discharge counterelectrode 83 (here, 
it forms needlelike) via the base 90, and is trying to drive here the pinion 92 which gears with this by 
the motor 93 which can hold pivotable and arbitrary positions in right reverse both directions. For 
example, as shown in drawing 11 , in a mode which carries out spark discharge by gap formation at 
the time of retreat of the spark discharge counterelectrode 83. It becomes possible to adjust freely 
time, i.e., temporal duration of spark discharge, until it reaches the spark discharge possible marginal 
distance gmax with speed control of the motor 93, and also stop holding of the spark discharge 
counterelectrode 83 can be carried out with arbitrary gap amounts. For example, when dirt adhesion 
is large or it is [ temperature, humidity, etc. are high and ] hard to perform dirt removal, a method of 
shortening a gap space, centralizing energy of spark discharge, and increasing power of dirt removal 
also becomes possible. 
[0055] 

Drawing 12 (a) shows an example of various operation patterns. 

A horizontal axis expresses time for gap amount g in which a vertical axis is formed. 

(a) — first — alienation — signs that gap amount g becomes large gradually are shown, the spark 

discharge counterelectrode 83 moving to a contact position (g= 0), and estranging subsequently 
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from a position (g=gO). The time ta until a gap amount begins to increase from g= 0 and it reaches 
gmax is the temporal duration of spark discharge, (b) shows an example which enlarged temporal 
duration (tb) of spark discharge by making small movement speed of the spark discharge 
counterelectrode 83 in an initial stage (also in a case where the solenoid 80 is used, this gentleman 
type is realizable, if a slowdown retreat mechanism by an oil damper etc. is established), (c) shows 
an example which enlarged temporal duration (tc) of spark discharge by providing a period which will 
carry out stop holding of the spark discharge counterelectrode 83 with the predetermined gap value 
gs by the time it reaches gmax. 
[0056] 

Drawing 12 (d) does not make the spark discharge counterelectrode 83 contact the ion generating 
electrode 7, but shows a control pattern which makes only the fixed time td hold to the discharge 
gap value gs below gmax from the amount gO of initial gaps. For example, as a figure destructive line 
shows, when it is hard to perform removal of an affix, the discharge gap value gs can also be made 
into smaller gs'. 
[0057] 

As shown in drawing 10 (b) t the spark discharge counterelectrode 83 can be considered as position 
immobilization, the ion generating electrode 7 can be turned to the spark discharge counterelectrode 
83, and approach and a method made to estrange can also be adopted. In this example, while the 
spark discharge counterelectrode 83 is held in the fixed base 94, The ion generating electrode 7 is 
attached to the movable base 95 in which an attitude drive is carried out by the solenoid 80, and the 
ion generating electrode 7 will approach towards the spark discharge counterelectrode 83 with the 
movable base 95 by energization of the solenoid 80. 
[0058] 

Next, the control section 86 which consists of the above-mentioned microprocessor can be 
operated as a cleaning mechanism automatic control part to which the automatic operation of the 
electric cleaning mechanism 79 is carried out with a control program to timing beforehand defined for 
cleaning of the ion generating electrode 7. This cleaning mechanism automatic control part can be 
constituted as what operates an electric cleaning mechanism to a power up of an apparatus for 
generating ion, for example. In this embodiment, if an electric power switch of an apparatus for 
generating ion is turned on, the control section 86 will receive a power supply signal, and will start 
an operation program of the cleaning mechanism 79 by making this into a trigger. Drawing 14 (a) is 
what shows an example of a timing chart in this case, While supply of ion generation voltage is 
started, the operating circuit (henceforth a cleaning circuit) of a cleaning mechanism operates (an 
operating state is expressed with H level), and cleaning of the ion generating electrode 7 is made. 
Since cleaning of the ion generating electrode 7 is first performed by this before going into ion 
generating mode when using the apparatus for generating ion 1, fault an ion generation is barred by 
dirt adhesion can be prevented certainly. 
[0059] 

As shown in drawing 14 (b), a cleaning mechanism automatic control part can also be constituted as 
what operates the electric cleaning mechanism 79, when time (T) set beforehand passes after 
powering on of an apparatus for generating ion. Since it will become a form where cleaning of the ion 
generating electrode 7 is periodically made during an operation of the apparatus for generating ion 1 
if it does in this way, the ion generating electrode 7 becomes possible [ maintaining in the pure state 
more nearly constantly ]. 
[0060] 

In this case, as shown in drawing 1 4 (c) t a cleaning mechanism automatic control part can also be 
constituted as what operates the electric cleaning mechanism 79, when addition operating time of 
an apparatus for generating ion reaches a predetermined value (T). Such composition is easily 
realizable by a publicly known timer program by forming an integration timer memory which functions 
as an addition operating time measurement means in RAM86c of a microprocessor which 
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constitutes the control section 86, as shown, for example in drawing 7 . Even when a main power 
supply of the apparatus for generating ion 1 is come by off, a power supply section for backup (the 
capacitor 86e constitutes from this embodiment) is connected to a power supply terminal of a 
microprocessor so that an integration timer may not be cleared. Once cleaning is made by the 
operation of an electric cleaning mechanism, it is desirable to construct a control program so that a 
measurement value of addition operating time, i.e., the contents of the integration timer memory, 
may be reset corresponding to this. 
[0061] 

Next, an environment condition information primary detecting element which reflected in an 
apparatus for generating ion of this design an environment condition by which an apparatus for 
generating ion is arranged, and a cleaning mechanism operation control part which controls an 
operation of an electric cleaning mechanism based on a print-out of the environment condition 
information primary detecting element can be provided. An adhesion condition of an affix to the ion 
generating electrode 7 and strength (or difficulty of removal) of the adhesion may change with the 
atmospheric environment of the circumference used as a source of an air current. According to the 
above-mentioned composition, an environment condition information primary detecting element can 
detect a state of atmospheric environment, and an operation of an electric cleaning mechanism can 
be controlled now by an optimal condition so that cleaning of the ion generating electrode 7 is fully 
made according to the detection result. As a result, no matter the surrounding atmospheric 
environment may be in what state, the ion generating electrode 7 can always be maintained at a 
pure state, and a good ion generation state can be secured by extension. 
[0062] 

Drawing 22 is a block diagram showing notionally an electric example of composition in this case. To 
the control circuit 214 as a cleaning mechanism operation control part constituted by subject, a 
microprocessor. The temperature sensor 210 publicly known as an environment condition 
information primary detecting element, the humidity sensor 21 1, the dirt sensor 212, or the stinking 
sensor 213 (a part of these may be connected) is connected. The electric cleaning mechanism 216 
and the air conditioning unit 200 of the same composition as the ion generating unit 215 (it consists 
of the main circuit unit 5 for ion generations and the ion generating electrode 7) as a controlled 
object and the thing are connected. 
[0063] 

The control circuit 214, so that temperature which the temperature sensor 210 detects, for example 
becomes high, So that humidity which the humidity sensor 21 1 detects becomes high An output (for 
example, voltage for spark discharge) of electric generation of heat for cleaning of the ion generating 
electrode 7, in the bottom of a situation where temperature dirt becomes difficult to remove by [ of 
exothermic time (temporal duration of spark discharge) ] making either increase at least or humidity 
is high — cleaning of the ion generating electrode 7 — necessity — enough levels can perform now. 
It may be made to increase continuously (that is, without going through stages), and may be made to 
increase gradually an output and exothermic time of electric generation of heat bordering on 
reference temperature values or a humidity value to an increase in temperature or humidity. 
[0064] 

So that a level of a smell which the stinking sensor 213 and the dirt sensor 212 detect, or dirt is 
expensive, an output (for example, voltage for spark discharge) of electric generation of heat for 
cleaning of the ion generating electrode 7, and exothermic time (temporal duration of spark 
discharge) — it can also constitute so that either may be made to increase at least. For example, 
when including the above functions in the air conditioning unit 200, as shown in drawing 21 (c), the 
dirt sensor 212 can constitute dirt of the filter F with a photosensor detected by a light reflex etc. 
[0065] 

As shown in drawing 22 . the amount measurement sensor 217 of ion generations which measures 
generating ion content from the ion generating electrode 7 is formed, The control circuit 214 which 
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serves also as a function as a cleaning mechanism automatic control part shall operate the electric 
cleaning mechanism 216 for cleaning of an ion generating electrode, when generating ion content 
becomes below in a level defined beforehand. As the amount measurement sensor 217 of ion 
generations, what has the same mechanism as an ion counter of the above-mentioned marketing 
can be used. Namely, an adhesion condition of dirt to the ion generating electrode 7, Since it 
appears as most direct information in the amount of ion generations, while detecting this, When the 
generating ion content becomes below in a predetermined value, whenever it is made to clean the 
ion generating electrode 7, the electrode 7 can be maintained now at an always pure state, and a 
stable ion generation state can be secured by extension. 
[0066] 

An electric cleaning mechanism can also be constituted by carrying out resistance heating of the 
ion generating electrode 7 as a thing containing a resistance heating mechanism in which an affix 
adhering to the ion generating electrode 7 is made burned down, as shown in drawing 1 5 . a contact 
position which contacts the ion generating electrode 7 in an example of drawing 15 , and alienation 
estranged from this ion generating electrode 7 — with the energization member 183 provided 
movable between positions. It is constituted as a thing provided with the energizing heating power 
supply section 97 which energizes current for resistance heating to the ion generating electrode 7 
via this energization member 183 in the state where the ion generating electrode 7 was made to 
contact, the cylindrical energization member 183 specifically receives the tip part 7a of the ion 
generating electrode 7 by the solenoid 80 — approach and alienation — it drives. The energization 
terminal 82 is united with a base end of the energization member 183, and the energizing heating 
power supply 97 of a direct current is connected here. And dirt etc. which made the tip part 7a by 
which pinch was carried out acute generate heat selectively, and adhered are burned off by making 
the energization member 183 contact the ion generating electrode 7 at the time of energizing 
heating, and energizing this directly. 
[0067] 

The winding-type transformer 221 as shown in drawing 1 6 may be used for a transformer used for 

the boost portion 39 (220 is AC power supply.). 

222 is a diode for negative polarity impression rectification. 

It also becomes less impossible according to this composition for high-frequency ac doubled with 
resonant frequency of a piezoelectric transformer to become unnecessary, and to carry out a direct 
drive by a commercial alternating current (for example, AC 100V [ 50 thru/or 60-Hz ]). Naturally an 
oscillation part is also omissible. 
[0068] 

Drawing 1 7 shows a modification of an apparatus for generating ion of this design. In this apparatus 
for generating ion 100, the publicly known germicidal lamp glass 101 as an ultraviolet-rays source of 
release is arranged with the ion generating unit 60 and the fan 9 in the case 102. The ion generating 
unit 60 and the fan 9 are perpendicularly arranged in the almost same physical relationship as 
drawing 2 , and he is trying to emit with a wind an anion by which it was generated in this example 
from the slit shape ion emission mouth 102a formed in the front-face side of the case 102. The 
germicidal lamp glass 101 is arranged in a form where an opening edge of the ion emission mouth 
102a is met in physical relationship which permits discharge of a wind from the ion emission mouth 
102a, and ion. Drawing 18 is an example of the circuitry. Although most is common in composition of 
drawing 3 , the germicidal-lamp-glass lighting unit 31 containing the publicly known stabilizer 32 and 
the glow starter 33 for operating this with the germicidal lamp glass 101 is connected to an entrance 
cable from external AC power which faces to the power supply unit 30. In addition to an anion by 
which it is generated, an effect of ultraviolet rays from the germicidal lamp glass 101 is added by 
this, and effects, such as sterilization and deodorization, are heightened further. 
[0069] 

Although the fan 9 is used in the above-mentioned apparatus for generating ion 1,100, it is good also 
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as composition which omits this. Although composition by the side of a power supply was the 
composition of having direct-current-ized external AC power and using it, For example, it is also 
possible to use a cell type power supply so that portability-ization may be attained, and in the case 
of for automobile loading etc., Like the apparatus for generating ion 110,120 (110a and 120a are 
cases) shown in drawing 19 , it is good also as composition using the sugar plug 1 1 1 which receives 
transmitted electricity from a cigarette socket. Generally, although a cigarette socket functions as 
12V DC power supply by a battery for cars, In this example, it lets stabilization DC power supply 
circuit 113 where an input from a cigarette socket which received transmitted electricity via the 
sugar plug 1 1 1 was connected by the connector 112 pass, and is considered as a form supplied to 
the ion generating unit 60 or the fan 9 via the connector 1 14. Drawing 1 9 (a) corresponds to 
composition which omitted the fan 9. 
[0070] 

In the apparatus for generating ion 130 of drawing 20 , the ion generating unit 60 is arranged in the 
case 102 where the slit shape ion emission mouth 102a was formed in the upper surface side. 90 
degrees of the directions of attachment of the ion generating electrode 7 are rotated as compared 
with drawing 8 so that a tip may turn to the ion emission mouth 102a side. And the oblong blower 
fan (fan) 139 is arranged at the back side (below) of the ion generating unit 60 in a form where axis 
of rotation meets a longitudinal direction of the slit shape ion emission mouth 102a. Thereby, in a 
longitudinal direction of the ion emission mouth 102a, the uniform air elutriation **** can generate 
an ionic current. 



[Translation done.] 
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♦ NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 1] 
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[0 0 2 8] 

mmkii. 4 0 - 3 0 0 k H zS£«DJt«ttffi^H«»*EHfc , T\ #^-7 l<^a 

<vmmt&t$®m&&±t&v>mm$L9Lmz®.$ 4iiu, ^7 1 

[0 0 2 9] 
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(21) *SI3 0 7 6 18 7 

15-40 VSgUKfe*-* £ fctfSi U\> £it(-<t <K 1* * >«±'«JB 
7^)EP<j0S!±l'^Wi, 15E«>-^|ISiaEX.tJ«)fil«8MttH (4 0 - 3 0 0 k 
H z ££) *#jSffti^ 800-3000 V£* (Wit tf 2 0 0 0 V) tfilS 

[0 0 3 0] 

•f * - K 7 6 ti, ^ * >H4SM 7 V - v'7 v -f § <OS# 

m*«« : f-7 4 afr€>«>(ti.?jft7 4 a it, + 

M87 * f »-tt LT««**l*fci:<>fc, ^4*- K7 6 * ^£4*167 0 

*fc*Utt8fefl 4 10) <DV - K7 6*fi?JMtT^4, 

[0 0 3 1] 

EES N7>a7 0 ©-*W£*aia*!S*» ($fiBR) 3 7 CM 9 

a7 Oil, ftft©#fe'ft4'H*fc*K, BEH-t75 7**^*7 lo*«H«JR 
**** L^Jt«Wfty>«HueifcJB*»***SP"t*ifc*««^** 0 ±l£<o 
J:? £*gS* r;tv* ^ Mi, JBEm b 7 ^ a 7 

[0 0 3 2] 

i**«6ii* wii»#9 zm&&itzf7x*~j?&*£-?mfcz*i&<> -c-lt, « 
6 <ommm u xjEm-t 7 3 K^ifr*-* m^dM 

1S7 5UT«*>ilT*D, K£KMffi7 5 tl±it7? ^«f«7 1 t*> ? 

Tv*4. 4fc.H6 (a) !i^fflfJj<7>¥fflHl, (b) UMWaW T *> ^ 
-f-$SW*>6«)&&BK (c) liililBfifiia^A^o ***-v-^->^>^tt*#«> 
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(22) PM3 0 7 6 1 8 7 

*?-*7 l*lMfi6 i*¥frKJR fv Kx-^x^i 
[0 0 3 3] 

Kffi7^<^EPJjqmj£ii 1 0 0 0 - 3 0 0 0Vtt*^ ! «t^o 4fc» Elh7> 

x 7 o or^ii tat) «jee wt . *> m&m 4 o k tm * ti£Mwm*> 

*«Wo*«B«»n?«ffi-*-*) a** gf?* t , * IT* •/ 

>H**»4*»&3ft«*4 0 c«>»miik*v»t» ^*>g±m®7UEP2iqs*t&flft 

aEJIStgScJi 15 0k H z tZkT hit < . i*iKloTiJ»o* 

0. 1 pprndT^^iiifl't^ lS<?>^:/y^<?>|g±i-ffli^J-r*>ii» 5 

T§& 0 ^io^/^gifi, fi-f * J"fc«>1flJ|l«i*fcJ: 

* J: *9iS*i>£.r fcj&*Tii4 0 ££>i&&fcj3!/>T> *-/:xg4S(io. 0 1 p p m 

&±0. 0 4 p pmJiHTi:-r*<D^ s J:v^ £<7>l§g\ J * v &£M 7 'soEPflp 

SJEfr 1 0 0 0 - 2 5 0 0 V h U 5 0 - 1 5 0 KHz *i1-&<t>j5 j 

<fcv\, 4*. *£*J0*«oJ:oU* fcHttUfrfomtt****^ 5fc«ft«** 

is i-> t^js 0 

[0 0 3 4] 
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(23) ££3 0 7 6 18 7 

X* - X 2 ft K E£ $ ftTfc >> , g£ L & <f * C < * P 4 

*>**1**f*i/»JH (c N ^*^ifcdia4 #>fe*t*i*:ttl;KEtt**iTir>* 0 

J£7«a#flKE1I3:Jvr^** £*uc£*k •f*y*^4?**'f*yS±JS 
tt7fc#U -f *>&dJP4 kzfafroM.i:U&%<>ZhtfX{k&<DX\ i*>m 

y^A-ftv (H, 0 + ) ktttBtlT*%*v>ttm*1&ft*Z»t Kd* -> 
(H3 02 - ) LT^±t*»^ *%£*UE 

[0 0 3 5] 

HI 3 U 15 i#i T, U ^ 2 6 K&tt U » 

7, -r y + 3 * * > k. t z> t jga&fcsn turn* * *. > *§ am 9 a cf ^ * > a ± s ± 
k. x mmfem& *»t , 3 7 < ? * ^ ^« 3 s oftisu <t *> 

*:piiJf,w:6 7 (^PSS^Br^M^e 7 a *£t0 IX 
[0 0 3 6] 

V - v T y /t£ o i *IU <fc *K Y * >a*Sfc 7 wjaHK lift f * 
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(24) PMZ 0 7 6 1 8 7 

I"** 1 , iOWflfoatiitt^*- K7 t)Hik?ft* 0 LT, ^ t > 
■gimffi 7 Oft&ttff «*S* ( **ift # 2 ft, ft 4 * y tRftftJUS* * - 

[0 0 3 7] 

JtU*>l'Jt'?&t?l : 1, j^SBTC^i: LTNb^2aS%^T*icotii^ 
U «^.«fft$ 5 2mm, JP £ 1 . 8 5mm, 161 3mm®f^:«Lc 0 £ 

y gtk'Ste 7 am * a o . 2 mm<? n i «u tm l , **>lfe«s& 7 b 

ii, f?^5mmCT*Ii:MU« 0»iS5att#n««Slfty9xf 
[0 0 3 8] 

-c-lt, jBEmN^^^7 0^<7>-&m5tmx?]wm®.$L*m7 0 kHz, ma 

£peak to peak^T 2 4 V t L- T ffcJS) J^fciio, ^ * >SS£BjK7 ^<*>EPiP 
HE l'^ Mitt lOOOVtioc, ioifc^KT, ^ * 7 

1 mfcWlfcttllUfc^T* 1cm 8 S *>ft-f * >H4S4>* 
go -f * y * v y * ($&5c : H *m j p « : xr - -f * y * * 

Mo. IC-1000) *JfltiTtt£l.&*:£4« 10^/cm' Jill 

UiO*'/yj|*tt- (IH^ft (ft) IS, A E T — 0 3 0 P) 

, *:fyg>±mti.O. 0 1-0. 2 1ppmt*ih .t'/vMlt'j^is'-J 

£<, 

[0 0 3 9] 

v n -y 3 7 t y ) 9 * * 2 A Ulg*^ Cfl!*Tf* o fcrt 1 , W * > H±a»S 
*#Xii tfcfc J: ^ftAXlUtSIMHiL, 4 * yfo&a 
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(25) 0 7 6 18 7 

* <£ cd£H»* ^»Eo> ifcSfflLaKtU8 "fa fl*Jft trait **c £ * o 
[0 0 4 0] 

1112 l (a) «U <£«>J: iii®m&2 0 0 4-^WU^Ti fcft 

«^ta »? fstt at it. fc<kLfc*&#x*iSJE"$-*>&E3£2 o 7, bel* 

"^>SI&^<^^b^l-^^6§oTCitl-^|i+*El&^2 0 4 iSr^tro - 
[0 0 4 1] 

a£SSg2 0 4 USm*--:* 2 0 1 KJDUfl fc t t 0 2 1 ( c ) fc* 

tJ:?C 77y2 0 9CJ:i?, 2 0 l U#jft3*irt:**JR»>& • 

&P2 0 1 c*674 F*^H.Trt**«»A*ft» 3£&&2 0 4 
£ t £ J: 19 $ iLfc«fe % ijfci db t ^ >• 2 0 1 a tJio S di t P 2 0 l d 

fcfllrtU £*s«M6"*fcfc^T»BS2 0 6 tj&SSif 2 0 4 t oflMfefcAfttf *. 
[0 0 4 2] 

-C-LT, gHBS*05&«U\ Kttt LT^iai h 2 0 1 a rtcoJR#»t 
§& 2 0 3 ± K ££ 3 ft* -f * ^ftiia 7ii«U ft ^ &£X££S!iii&#. 
jR*t*oTlfcW*ii*o 02 1 (b) fcsjttioK, ft-*3*£fl'f * 
>»4-«SillS*4a69^ *Sfc«>^*vS±Kfii7**SmL^^ h 2 0 1 aft 

£ m-f-atiMWPtturi&fe t^t u % s < * >&±u 7 » 
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(26) 0 7 6 18 7 

~ y n 5 3 ^4 J: o UHWW" * :H-C|4„ 

[0 0 4 33 

*b to-?**, 

[0 0 4 4] 

s*tto * ») - ^. y rmm 7 9 a , -f * >^±ms ? ^ itflr*-* 

ft*ffl«>*#ife*#foSg8 3*#1-4«> £L*C> JE« )• ? > * 7 0 fc-S-frffJE 
§&3 9££»SE4 0 2:^&«»'f^vlSMAmS^±»4 | jMeMnASJ£$ 

[0 0 4 5] 

*?Eft«fcWi*te8 3 fit -f * ^4«ffi[7 <^*SfiSP7 a fcttA1-*1£-CSH * 

*»7 a fcja-rti-r* Q 

[0 0 4 6] 

, -r * 7 t> <r * 3 -£4 & «>®m&ii ( < b ) ) t , 
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(2?) 0 7 6 18 7 

1 ( (a) ) t»ffim<H, fflWttUSliS • *m3***rtttB#MS& 
WWII7 8WftftTv»*, iCTii, 7 Ottilia* fc 3 

it, AftttKttMtf»lMHI|7 8ttA%ftKttftfttt8 3 

[0 0 4 7] 

£«ffi7 0**friEHfr-&»frto* (oiH*>ftttJ»ft) U*tLT«BflU 
[0 0 4 8] 

ft 6 fcfc V k y 0*8 0 fr-gr*, -eeoigjl D?K8 1 ©**»Utt'fraB*r 8 2 * 
&Vl'/<< K8 OUi-pTjljil0i!)^*L*iitcJ:i9, j*c?Eife«#Wmft8 3«> 
k/ * KS 0«-H5fe , r*^«>^>ffi1lfti07'k- ifc, 8 4 WifcfEfcS 

mass 3jiM^->^±mfii7uifti»tT%*qi^^je - 

v y T^fcfil ft * R a& -o £ £ » 5 -C § « o 
[0 0 4 93 

*o v v << K 8 0 ii, 3 *. * * 8 7 <K I? KStmSKSU** ftT n *o 
*>«4JB±H»A^y F5fc«ifi <£tTNifi«3 2 V) 
y V ■/ 1 K 8 0 *>#JMS#«\ X -f ? 8 5 
li 7 * 0 S K T»ft L T \t> & ) Zft t T M?I2E 8 6 J: ») ^ it* o 9W§& 
8 6 fi, tilAfl'K- h 8 6 a t , iftC»*Sft/!CPU8 6 b, RAMS cS 
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(28) &M3 0 7 6 1 8 7 

0*8 6 d £2> 5 iS§^&2 ft£^ ?D^ot^KT»«Sft, R0M8 6 dUli 
*7Eft*&|ftm&&IMMI! 7 S<0»tffW2ip7 , D^?Aj5S8j|&3: ftTi^*, CP 
U8 6 bit, RAMS 6 c £7 - * * V T i LTftfMllpyn A frfcfr** 
i i: K <fc •) , ttmttASSMm 7 8 0>*jfHN»±*i L«t«o M9P& 
8 6 ***ftttmttlttM?aMttft 7 8 Q>mm%4rte%*&* 4 1 , 7 ;t N M 0 s 
VlvW K8 0* f ia««!&*ffi*£*LTtt#S*i& J: 0 

[0 0 5 0] 

013 ( a ) KtftX ? jkftzfemxtipjmffi 8 3 li V W <f K 8 0 »ft#u 

#nmft8 3 <05fej(lgU8 3a!i-f* >IS4«tt7 ©*J8SP7 a U*f U 

?*i«<> w*.**, io^CS'C'f * ^«4««7 clktfl©lil, ii-etii 00 
o-3ooov»-f* >^±mm&'i sjjhlt a <ztn\ y r^immx 

t *v>fl-*fe#st £ * »f 3 ft * <> jkftifemi-rto as 8 3 a 5 ^ 

[0 0 5 1 ] 

•£±«M7 U#-*-*«iE • !?lM^.tii±fE<7>i&^tl®^fti < , «4r 

<*>#** f i»rteT** 0 eiJxtf, IB 1 3 (b) It, i * >&£.WB.7<r>fbi&K'X4£ 
ttBttlftJS&8 3 «>5fc«»llia36*itrtl LT*> v tWt& J: 1 Cti tk i>U 

, A?b»«*trtim«8 3S-f *^±mtt7o*st:^tTi!j^n*-&»ifi • nr 
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(23) *B30 76 187 

T^« B 0 13 (d) Ji, :MEft*#lMMg8 3 »f& tfT^jft* itfcftsSglJS 3 
[0 0 5 2] 

'£& 8 3 *»» 3 *4 i L K <fc * Y y L T*;fcftS L 

*7EttSttlft)ttS8 3<*>8iSlt<*>»J6IH#fi£iI$\ 

nm*?*) v?% i a*» lm-t ttfttf, ^7") 1 &<r>wte&m~ 

[0 0 5 3] 

mil (a) K*f«M«* (^•v^rmJi^TE&tt^^gOn^.pT^* 

*;k?EttK#Mffi8 zwikT&*m%i-t *h nom (b) c^nic 

Drt f fcS £ £>*i4<> fettiAc?ES P<i> (d) U^tJiiC, 7 :/S#*;fE8i 
aW8BlRi?ffiIftg"WKSia't4 4 Tf-Ji^a-r*^ g™*x*Mz.fz&f&i?W±T 
4 0 groaxfi, W^tfWJBBJE* 1 1000 - 2000 V«0»«\ J335fr& 1 mm 

[0 0 5 4] 

010 (a) ^fiic, *-*9 3£J3^£hu& •»aWII<riB^T'fe J:n 
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(30) 0 7 6 18 7 

^-*9 9 1 £9t<3#*;\ £*l i: ? k'-*^ 2l'IE$ » 

w*«it:iai6nrffi*"oe»«)i2ii*«i»iirii6**-^ 9 3 KTrnm-tz* 1 u t 

T^<> 0 flRtf, 0 l l cvt £ o ifcft&VttffllM8 3 <o&>lP#co*> ? 
s^lftu J: *A?EftS 9 3a*ftlH*K J: >k jlwtRt 

efmrm %m g "»k fijiiT * 4 -co* n , -*-**> *> 'X^m^mm m t g a 

* &.iz<r> a 7 - * Jf * $ *fc J? t& 1 1/> 0 to i> n ft 

[0 0 5 5] 

0 12 u) f*. « + 
**f?/lgt, ««fi^4$Lt^4, (a) li, *1*8£retel (g= g 
0) ( g = 0 ) "4c?HfcS#Mtttt 8 3 L » L « 

t »»t g mxjc so jgf & 4 •?«:> tern t wtk.&WLm<?>nmt%ffi * • (d « 

» *»3S»UT^fta»W«« 8 3 »»ftiSft«:d^< -J--6i.it: J: «), ^ 

jb v»* »<& u is^x ii » * < iu w^-^^ih mg&L&$m * se *i tf%ni>r 

o 4fc, (c) it, giwxuj«a-r&4-CeoMU^ 3rSeco*> y /fit 

m < t c> < i^w**-*-. 

[0 0 5 6] 

4^, 012 (d) li, ^fE»«»M««8 3*-f *>H±«ft7Ka«?« 
f\ *UH^r * y y« gQ#>&« g<na*WT<7>&S^ \- J r<tt g SK-Sgl*W t 

[0 0 5 7] 
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01) *H3076 187 

BIO <b) ^tliU, iMfc««#fottte83*fttBfe£U <f 

VVJA K8 0KJ:«?aig«ftSat«nr»^-^9 5 4 
7#^tttf*:>*iTj3i?, yk/-f K8 0<*>ffr»fcJ: «?TO'<-X9 5 tk 

-f * 7 sWtfEifemtttoWi 8 .3 Kifwcgifir * ztt 

[0 0 5 8] 

SnSbftrv??*.**?- m l 4 (a) ii, i©i^^>f5>7 

irn> 4 -r*f* ^H^Sig7<o^ »J --^jftifr J: »? ^ 

[0 0 5 9] 

iSi^IKAt, *»fe£&aifcl$IK! (T) tfc* Sfc**t»* «J - 

= ^SS7 9 £ffcl!j Ltifiliyiiiif^*, ioJ: 9 ft 

if, -f * 1 oftltou fci^TfcJWttfc yS4»K7^^ y - - y 

rifiit 3 it t & « <7>-c, * yfg±«ffi 7 f* J: >> K jRjg 

[0 0 6 01 
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(32) PM3 0 7 6 18 7 

rtc, »*ftfti*ntt-a^B:i: txwffir*!**^^ 

Si »itS#*7U4oTi/»4i&'ei, W*** 0 r S ft o 
- - > ^HU&eOftMlU «t —EL? 7 Wit Ztiti&Klt, tilK#«tT 

[0 0 6 1 ] 

±K«fl|jftu J: « t , R#ft$11Mft&dJffK i: •? ^IK!ft*>tt£*ttd] L 
, ^co^tb»*Ji«;i:-c-f *>^MSI7«>^ >)>-->71!> i -i'friz%Z*i2> X n 

[0 0 6 2] 

>DyDt^ fr±*tcfl|j* 3 ? 'J - - y ^^ftSS^J^SR LT«>WiPB 

&2 1 4 stftRltittHtttt)9£ iT&*n*>®j£-fcy*2 i o, 

1 1, 1 2^'/>ii^i*yf 2 1 3 (£ft&<&-8*«>*:>WS«3 
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(33) £§3 0 76 187 

v f 2 1 5 C * *>&£ffi£Elsl&^--y ). 5 i * *>S«fil7 . 

[0 0 6 33 

?»~~y \"< Jl/fcTff lit * ? Or * o =& 33, Aft 

[0 0 6 4] 

^^-t^+2 1 3 ^fiit-fc 2 1 2atttb'T4bJtv^&^ttft;ft.0>L' 

tx7 3^Ai?F 2 0 0 Ka*&b»^ 0 2 1 (c) i:^tJ:iK, f^ix-fc 
[0 0 6 53 

tsju gir^oTp |g<?> <i * > * * y * t nmnmm *GT&t> co * ntm-f & £ t a* 
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04) *H3 076 1 87 

<>m%to%tflWt IXWbti&nx-, z.tL*tittt+&kk <t>fc» Z<r>&*k<<*y 
[0 0 6 63 

»j - - >?mmu, m i 5 u^i- <t ^ <r * ygtur * 
mmm s** £ t u * 19 , w * >f84M 7 l. & 
t^syiii^^^HTiKniHt^,, [a 1 $</M?it, <*y$k 

!iKT8ai»tr 1 s 3 lt 4 * 7 ^mm&®<r>m®LZmm-t 

«>«*S&*t 1 8 3 sft« V P V f K 8 0 K J: *) , J* y%±mm 7 <D%t&%> 7 a K*t 

LT&ifi • sH«itti s ft* i o uiot^*, * aiftr i s 3 witaagjn 
ams» s 2#-*Mts*i, iiiiifi*«>a«jiqft««9 7*»»*$ft4» *l 
mjMmKiiammi 8 3£**>i&±mM7^&£^ £*i*n:« 

[0 0 6 7] 

4fc, »ff|3 9fc*fflt* y vv^ii, 191 6U*f J:?>S:W»^7y 
X2 2 U'i^TU 1 ^ (2 2 0 UXmS-eab , 2 2 2 ti^fi-ePljqMaKE 

fc*JSft*«**^5 1 * s i&JH&iE (W*. if 5 04v»L60Hz«>AC100 
[0 0 6 8] 

f 1 OOtfJ, ^-ZIO 2rttc, ^^tai? h 6 OXCfSJRWEQ t * <> 
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(35) 0 7 6 18 7 

V-* l 0 2aHfliBi|K«jA**t.&x'j v Hfeo^^^lftaiP 1 0 2a 
%>± Ltzn-i *y*m.t i i^ifediT* J: ? K LT^«, ifc, *S*T l 
0 l It 4* vlfetijai 0 2 a*-?>©JR»ci f 'f*>'<oftajS-Hp#r4fi:lM«u 
T, UDttf'f * vftdiP 1 0 2 aWHP»Kf&^fEf HTi/'** Ell 8 Si 

o ^rt *• i nsKowifi* t«>X3tj» k , 1 o 1 1 i *i * fm s & * 

(nZWttH.n 3 2 XCF^n- x 9 3 3 * Sr^rtHgffijtJ&tiTA- y h 3 1 » 5 
[0 0 6 9] 

££<feBrf&?*«>U am$9UI«0)»6'li, Ell 9 Kvt-f* ^4841611 
10, 120 (110a, 120al^-Ati«) ^J:?;:, y#i'7H^ 
*~-Vrv F^t^mya* v '/7n 1 lS-ffli/'*fllAt LTU^o - 
ftK, v# kyf?^-y>-?Mi, Si?ffl^7 f 'J ~K <fc* 1 2 VIM 
jKfc LtKfia 5 , ieo&ilWTMU va^y^/l 1 l^LT^It^: 
y#i'^70-vynH^)A+i*, 3***1 1 2 X tj&ttSitfcg? 
^tfia£mSS0J^l l 3 4-atT, a^^ll 4HLT-f*^t^? J* 
6 0**i/>«aA8i9UttS-r*^fc LTi/'£ 0 =&i3. 19 1 9 ( a ) ti, £M 
9 t r^^;^t« 0 
[0 0 7 0] 

□ 1 0 2 a tfr>i&Zhfz<r-7, 1 0 2 4* ^tii -y h 6 0**121 ? H 
TV»4 0 fcfc, 4*>$£tttt7 0tt4W«>:&fttt, W-ft^SBP 1 0 2 
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